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101

An SPI Flash receives a reset instruction sent by a processor /

;

The SPI Flash performs reset processing corresponding to the reset
instruction according to the reset instruction, where the reset processing | 102
includes interrupting a current operation, recording interruption state /
information when the current operation is interrupted, and setting a
current state to a state of responding to a read instruction of the processor

l 103

After finishing the reset operation, send a read instruction to the SPI
Flash

¢ 104

The processor receives the interruption state information in the reset /
register sent by the SPI Flash according to the read instruction

;

The processor determines, according to the interruption state information, 105
whether the interrupted current operation in the SPI Flash needs to be /
continued, and if yes, sends a command of continuing the interrupted

current operation to the SPI Flash

FIG. 1
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RESET METHOD AND NETWORK DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Chinese Patent Appli-
cation No. 201210447224.8, filed on Nov. 9, 2012, which is
hereby incorporated by reference in its entirety.

TECHNICAL FIELD

The present invention relates to the field of computer tech-
nologies, and in particular, to a reset method and a network
device.

BACKGROUND

A serial peripheral interface flash (SPI Flash) is capable of
synchronously performing serial data transmission with a
processor through an SPI interface. Through the SPI inter-
face, the processor is capable of performing read and write
operations on the SPI Flash. The SPIinterface needs only four
signal cables, namely, a chip select (CS) signal cable, an SPI
clock (SCLK) signal cable, a master output slave input
(MOSI) signal cable, and a master input slave output (MISO)
signal cable, so that pin resources of the processor are saved.

Generally, when the SPI Flash is performing an erase
operation or a programming operation, even if the processor
sends a read instruction to the SPI Flash, the Flash refuses to
respond. Under this mechanism, after the processor started by
using the SPI Flash is reset completely, the processor begins
to read software code data from the SPI Flash. If the Flash is
performing an erase operation before the processor is reset
and the SPI Flash does not finish the erase operation when the
processor is reset completely and begins to read software
code data, the Flash refuses to respond to a read data instruc-
tion sent from the processor, that is, no data is output in a data
output signal cable of the SPI Flash, while the processor
considers that the data read operation is already completed.
Therefore, the processor may read incorrect software code
data from the SPI Flash, and incorrect software codes are run,
which results in that programs of the processor are run incor-
rectly or a system cannot be started, thereby greatly reducing
reliability of the system.

SUMMARY

The present invention provides a reset method and a net-
work device, so that when a processor performs a reset opera-
tion, an SPI Flash connected to the processor is in an acces-
sible state for the processor, thereby increasing system
reliability.

In a first aspect, the present invention provides a reset
method, including:

receiving, by a serial peripheral interface flash, a reset
instruction sent by a processor;

performing, by the SPI Flash, reset processing correspond-
ing to the reset instruction according to the reset instruction,
where the reset processing includes interrupting a current
operation, recording interruption state information when the
current operation is interrupted, and setting a current state of
the SPI Flash to a state of responding to a read instruction of
the processor;

after finishing the reset operation, sending, by the proces-
sor, a read instruction to the SPI Flash;
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receiving, by the processor, the interruption state informa-
tion in a reset register sent by the SPI Flash according to the
read instruction; and

determining, by the processor according to the interruption
state information, whether the interrupted current operation
needs to be continued, and if yes, sending an instruction of
continuing the interrupted current operation to the SPI Flash.

In a second aspect, the present invention provides a net-
work device, including a processor and an SPI Flash, where
the processor includes a first reset pin, a serial peripheral
interface SPI master controller, a master output pin, and a
master input pin, and the SPI Flash includes a reset register, a
second reset pin, a logic controller, a slave input pin, and a
slave output pin;

the first reset pin and the second reset pin are connected
through a reset signal cable, the master output pin and the
slave input pin are connected through an output signal cable,
and the master input pin and the slave output pin are con-
nected through an input signal cable;

the slave input pin of the SPI Flash receives a reset instruc-
tion sent by the processor through the output signal cable; the
logic controller performs reset processing corresponding to
the reset instruction according to the reset instruction, where
the reset processing includes interrupting a current operation,
recording interruption state information when the current
operation is interrupted in the reset register, and setting a
current state to a state of responding to a read instruction of
the processor; and

after the reset operation is completed, the SPI master con-
troller controls the master output pin to send a read instruction
to the SPI Flash through the output signal cable; the master
input pin receives the interruption state information in the
reset register sent by the SPI Flash according to the read
instruction, where the interruption state information is sent by
the SPI Flash through the input signal cable; and the processor
determines, according to the interruption state information,
whether the interrupted current operation in the SPI Flash
needs to be continued, and if yes, sends an instruction of
continuing the interrupted current operation to the SPI Flash
through the output signal cable.

Inthe technical solutions provided in the present invention,
when a processor that can be started only by using an external
SPI Flash performs a reset operation, the processor sends a
reset instruction to the SPI Flash, so that the SPI Flash also
performs reset processing operations, where the reset pro-
cessing operations include interrupting a current operation,
recording interruption state information when the current
operation is interrupted, and setting a current state to a state of
responding to a read instruction of the processor. In this way,
after finishing the reset operation, the processor reads inter-
ruption state information stored in the SPI Flash, determines
whether the interrupted current operation needs to be contin-
ued, and if yes, continues to perform the interrupted current
operation. Therefore, in the present invention, when a proces-
sor performs a reset operation, an SPI Flash connected to the
processor is in an accessible state for the processor, thereby
increasing system reliability.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a flowchart of a reset method according to an
embodiment of the present invention; and

FIG. 2 is a schematic diagram of a network device accord-
ing to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

For the purpose of description rather than limitation, the
following provides specific details such as specified system
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structures, interfaces, and technologies to help understand the
present invention thoroughly. However, persons skilled in the
art should clearly understand that the present invention can
also be implemented in other embodiments without these
specific details. In other cases, details of commonly known
apparatuses, circuits, and methods are omitted to avoid that
the descriptions of the present invention are limited by unnec-
essary details.

Embodiments of the present invention provide a reset
method and a network device with respect to defects of a
current reset method. When a processor started by using an
SPI Flash performs a reset operation, the processor sends a
reset instruction to the SPI Flash connected to the processor;
when receiving the reset instruction sent by the processor, the
SPI Flash performs reset processing corresponding to the
reset instruction according to the reset instruction, where the
reset processing includes interrupting a current operation,
recording interruption state information when the current
operation is interrupted, and setting a current state to a state of
responding to a read instruction of the processor. After fin-
ishing the reset operation, the processor sends a read instruc-
tion to the SPI Flash, receives interruption state information
in a reset register sent by the SPI Flash according to the read
instruction, and determines, according to the interruption
state information, whether the interrupted operation in the
SPI Flash needs to be continued; if it is determined that the
interrupted operation needs to be continued, the processor
continues to perform the interrupted operation for the SPI
Flash according to the interruption state information. There-
fore, in embodiments of the present invention, when a pro-
cessor performs a reset operation, an SPI Flash connected to
the processor is in an accessible state for the processor,
thereby increasing system reliability.

FIG. 1 is a flowchart of a reset method according to an
embodiment of the present invention. An executor of this
embodiment is a network device including an SPI Flash and a
processor. In this embodiment, a method for increasing sys-
tem reliability is described in detail, where when the proces-
sor performs a reset operation, the SPI Flash connected to the
processor is enabled to perform reset processing. As shown in
FIG. 1, this embodiment includes the following steps:

Step 101: An SPI Flash receives a reset instruction sent by
a processor.

To implement the technical solution provided in this
embodiment of the present invention, in practical applica-
tions, an external reset pin is added to the SPI Flash, where the
reset pin is capable of receiving a reset instruction sent by the
processor.

Step 102: The SPI Flash performs reset processing corre-
sponding to the reset instruction according to the reset
instruction, where the reset processing includes interrupting a
current operation, recording interruption state information
when the current operation is interrupted, and setting a cur-
rent state to a state of responding to a read instruction of the
processor.

After the external reset pin receives the reset instruction,
the SPI Flash is capable of performing reset processing opera-
tions according to the reset instruction, where the reset pro-
cessing operations include interrupting a current operation,
recording interruption state information when the current
operation is interrupted, and setting a current state of the SPI
Flash to a state of responding to a read instruction of the
processor.

To implement the technical solution provided in this
embodiment of the present invention, in practical applica-
tions, a reset register is added into the SPI Flash, where the
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reset register is capable of storing interruption state informa-
tion of an interrupted operation in the SPI Flash.

The current operation being performed by the SPI Flash
may be a programming operation or an erase operation; when
a programming operation is interrupted, interruption state
information that can be recorded includes an operation state,
a programmed area, a programmed address, an area to be
programmed, and an address to be programmed, and the
interruption state information can be recorded in the reset
register; for the programming operation, operation data fail-
ing to be programmed can further be stored in a data buffer of
the SPI Flash. When the erase operation is interrupted, inter-
ruption state information that can be recorded includes an
erased sector, an erased address, whether the erasing suc-
ceeds, a sector to be erased, and an address to be erased, and
the interruption state information can be stored in the reset
register.

Step 103: After finishing the reset operation, the processor
sends a read instruction to the SPI Flash.

When the processor finishes its own reset operation and
after the system is started, the processor may send a read
instruction to the SPI Flash to read content in the reset regis-
ter.

Step 104: The processor receives the interruption state
information in the reset register sent by the SPI Flash accord-
ing to the read instruction.

Because the SPI Flash already sets a local state to a state of
responding to the read instruction of the processor, the SPI
Flash is capable of receiving the read instruction that is used
to read content in the reset register and sent by the processor,
and responds to the read instruction, that is, the SPI Flash
sends the interruption state information in the reset register to
the processor.

Because the SPI Flash records the interruption state infor-
mation in the reset register, the SPI Flash is capable of send-
ing the stored interruption state information to the processor
after receiving the read instruction sent by the processor.

Step 105: The processor determines, according to the inter-
ruption state information, whether the interrupted current
operation in the SPI Flash needs to be continued, and if yes,
sends an instruction of continuing the interrupted current
operation to the SPI Flash.

When the interrupted operation is a programming opera-
tion, after receiving the interruption state information, the
processor may determine, according to the interruption state
information, whether the interrupted operation needs to be
continued, and if yes, sends an instruction of continuing the
programming operation to the SPI Flash by using the address
to be programmed in the interruption state information as a
programming address for performing a programming opera-
tion on the SPI Flash and using the operation data failing to be
programmed in the data buffer as programming data for per-
forming the programming operation on the SPI Flash, where
the instruction carries the address to be programmed and the
operation data failing to be programmed that are read from the
interruption state information. After receiving the instruction
of continuing the programming operation, the SPI Flash con-
tinues to perform the interrupted programming operation
according to the instruction to avoid losing important data.

When the interrupted operation is an erase operation, after
receiving the interruption state information, the processor
may determine, according to the interruption state informa-
tion, whether the interrupted operation needs to be continued,
and if'yes, sends an instruction of continuing the erase opera-
tion to the SPI Flash by using the sector to be erased and the
address to be erased in the interruption state information as an
erased sector and an erased address for performing an erase
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operation on the SPI Flash, where the instruction carries the
address to be erased and the sector to be erased that are read
from the interruption state information. After receiving the
instruction of continuing the erase operation, the SPI Flash
continues to perform the interrupted erase operation accord-
ing to the instruction to prevent the area to be erased or data to
be erased from causing the system to fail to run or run with an
error.

In an optional implementation, when the SPI Flash stores
operation data failing to be programmed in the data buffer of
the SPI Flash, it also stores a checksum of the operation data
failing to be programmed, namely, a first checksum. Before
step 105 is performed, the operation data failing to be pro-
grammed and the first checksum of the operation data failing
to be programmed are firstly read from the data buffer of the
SPI Flash, and then checksum calculation is performed on the
read operation data failing to be programmed to obtain a
second checksum; and whether the first checksum is the same
as the second checksum is determined; if the first checksum is
the same as the second checksum, step 105 is performed. The
algorithm of performing checksum calculation on the read
operation data failing to be programmed is the same as the
algorithm of calculating the first checksum.

In this embodiment of the present invention, during the
resetting of a processor, an SPI Flash connected to the pro-
cessor is enabled to perform a corresponding reset processing
operation. In this way, when the processor performs a reset
operation, the SPI Flash connected to the processor is in an
accessible state for the processor, thereby increasing system
reliability.

Accordingly, an embodiment of the present invention fur-
ther provides a network device. FI1G. 2 is a schematic diagram
of a network device according to an embodiment of the
present invention. As shown in FIG. 2, the network device
includes a processor 210 and an SPI Flash 220, where the
processor 210 includes an SPI master controller 211, a first
reset (Reset) pin 212, and further includes a master output
(MO) pin 213, a master input (MI) pin 214; the SPI Flash 220
includes a second reset (Reset) pin 221, a logic controller 222,
a reset register 223, a data buffer 224, and further includes a
slave input (SI) pin 225, a slave output (SO) pin 226, and the
like.

The first reset pin and the second reset pin are connected
through a reset signal cable, the master output pin and the
slave input pin are connected through an output signal cable,
and the master input pin and the slave output pin are con-
nected through an input signal cable. Certainly, the SPI Flash
further includes a chip select pin and a serial clock pin, and the
processor also includes a chip select pin and a serial clock pin.
The chip select pin of the SPI Flash and the chip select pin of
the processor are connected through a chip select signal cable,
and the serial clock pin of the SPI Flash and the serial clock
pin of the processor are connected through a serial clock
signal cable.

Before sending a reset instruction to the SPI Flash through
the output signal cable, the processor further sends a reset
trigger signal to the SPI Flash through the reset signal cable to
inform the logic controller 222 that an instruction subse-
quently received by the output signal cable is a reset instruc-
tion.

The slave input pin of the SPI Flash 220 receives a reset
instruction sent by the processor through the output signal
cable; the logic controller performs reset processing corre-
sponding to the reset instruction according to the reset
instruction, where the reset processing includes interrupting a
current operation, recording interruption state information
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when the current operation is interrupted in the reset register,
and setting a current state to a state of responding to a read
instruction of the processor.

After the reset operation is completed, the SPI master
controller controls the master output pin to send a read
instruction to the SPI Flash through the output signal cable;
the master input pin receives the interruption state informa-
tion in the reset register sent by the SPI Flash according to the
read instruction, where the interruption state information is
sent by the SPI Flash through the input signal cable; the
processor determines, according to the interruption state
information, whether the interrupted current operation in the
SPI Flash needs to be continued, and if yes, sends an instruc-
tion of continuing the interrupted current operation to the SPI
Flash through the output signal cable.

The current operation performed by the SPI Flash 220 may
be a programming operation or an erase operation. The opera-
tion of recording, by the SPI, the interruption state informa-
tion when the current operation is interrupted is specifically:
recording erase interruption state information of the erase
operation in the reset register 223; or recording programming
interruption state information of the programming operation
in the reset register 223, and storing programming data cor-
responding to the programming operation in the data buffer
224. When the programming operation is interrupted, the
interruption state information that can be recorded includes
an operation state, a programmed area, a programmed
address, an area to be programmed, and an address to be
programmed, and the interruption state information can be
recorded in the reset register 223; for the programming opera-
tion, operation data failing to be programmed can further be
stored in the data buffer 224 of the SPI Flash 220. When the
erase operation is interrupted, interruption state information
that can be recorded includes an erased sector, an erased
address, whether the erasing succeeds, a sector to be erased,
and an address to be erased, and the interruption state infor-
mation can be stored in the reset register 223.

Specifically, when the interrupted operation is a program-
ming operation, after receiving the interruption state infor-
mation, the processor 210 may determine, according to the
interruption state information, whether the interrupted opera-
tion needs to be continued, and if yes, sends an instruction of
continuing the programming operation to the SPI Flash 220
by using the address to be programmed in the interruption
state information as a programming address for performing a
programming operation on the SPI Flash 220 and using the
operation data failing to be programmed in the data buffer 224
as programming data for performing the programming opera-
tion on the SPI Flash 220, where the instruction carries the
address to be programmed and the operation data failing to be
programmed that are read from the interruption state infor-
mation. After receiving the instruction of continuing the pro-
gramming operation, the SPI Flash 220 continues to perform
the interrupted programming operation according to the
instruction to avoid losing important data.

When the interrupted operation is an erase operation, after
receiving the interruption state information, the processor
210 may determine, according to the interruption state infor-
mation, whether the interrupted operation needs to be contin-
ued, and if yes, sends an instruction of continuing the erase
operation to the SPI Flash 220 by using the sector to be erased
and the address to be erased in the interruption state informa-
tion as an erased sector and an erased address for performing
an erase operation on the SPI Flash 220, where the instruction
carries the address to be erased and the sector to be erased that
are read from the interruption state information. After receiv-
ing the instruction of continuing the erase operation, the SPI



US 9,400,758 B2

7

Flash 220 continues to perform the interrupted erase opera-
tion according to the instruction to prevent the area to be
erased or data to be erased from causing the system to fail to
run or run with an error.
In an optional implementation, when the SPI Flash 220
stores operation data failing to be programmed in the data
buffer 224 of the SPI Flash 220, it also stores a checksum of
the operation data failing to be programmed, namely, a first
checksum. Before the determining whether the interrupted
operation needs to be continued is performed, the operation
data failing to be programmed and the first checksum of the
operation data failing to be programmed are firstly read from
the data buffer 224 of the SPI Flash 220, and then checksum
calculation is performed on the read operation data failing to
be programmed to obtain a second checksum; and whether
the first checksum is the same as the second checksum is
determined; if the first checksum is the same as the second
checksum, the step of determining whether the interrupted
operation needs to be continued is performed. The algorithm
of performing checksum calculation on the read operation
data failing to be programmed is the same as the algorithm of
calculating the first checksum.
In this embodiment of the present invention, during the
resetting of a processor, an SPI Flash connected to the pro-
cessor is enabled to perform a corresponding reset processing
operation. In this way, when the processor performs a reset
operation, the SPI Flash connected to the processor is in an
accessible state for the processor, thereby increasing system
reliability.
The objectives, technical solutions, and benefits of the
present invention are further described in detail in the fore-
going specific embodiments. It should be understood that the
foregoing descriptions are merely specific embodiments of
the present invention, but are not intended to limit the protec-
tion scope of the present invention. Any modification, equiva-
lent replacement, or improvement made within the spirit and
principle of the present invention shall fall within the protec-
tion scope of the present invention.
What is claimed is:
1. A reset method, comprising:
receiving, via a reset pin by a serial peripheral interface
flash (SPI Flash), a reset instruction sent by a processor;

performing, by the SPI Flash, reset processing in response
to the reset instruction, wherein the reset processing
comprises interrupting a current operation, recording
interruption state information when the current opera-
tion is interrupted, and setting a current state of the SPI
Flash to a state of responding to a read instruction of the
processor;

performing, by the processor, a reset operation on the pro-

cessor;

after finishing the reset operation, sending, by the proces-

sor, a read instruction to the SPI Flash;

receiving, by the processor, the interruption state informa-

tion in a reset register sent by the SPI Flash according to
the read instruction; and

determining, by the processor according to the interruption

state information, whether the interrupted current opera-
tion needs to be continued, and if'yes, sending an instruc-
tion of continuing the interrupted current operation to
the SPI Flash.

2. The reset method according to claim 1, wherein if the
current operation is an erase operation, the recording inter-
ruption state information when the current operation is inter-
rupted comprises:

recording erase interruption state information of the erase

operation in a reset register.
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3. The reset method according to claim 1, wherein if the
current operation is a programming operation, the recording
interruption state information when the current operation is
interrupted comprises: recording programming interruption
state information of the programming operation in a reset
registe, and storing programming data corresponding to the
programming operation in a data buffer.
4. The reset method according to claim 2, wherein the
sending the instruction of continuing the interrupted current
operation to the SPI Flash comprises: sending an erase
instruction of continuing the interrupted erase operation to
the SPI Flash, wherein the erase instruction carries an address
to be erased and a sector to be erased that are obtained from
the interruption state information.
5. The reset method according to claim 3, wherein the
sending the instruction of continuing the interrupted current
operation to the SPI Flash comprises: sending a programming
instruction of continuing the interrupted programming opera-
tion to the SPI Flash, wherein the programming instruction
carries an address to be programmed that is obtained from the
interruption state information and operation data failing to be
programmed that is obtained from the data buffer.
6. A network device, comprising a processor and a serial
peripheral interface flash (SPI Flash), wherein the processor
comprises a first reset pin, a SPI master controller, a master
output pin, and a master input pin, and the SPI Flash com-
prises a reset register, a second reset pin, a logic controller, a
slave input pin, and a slave output pin;
the first reset pin and the second reset pin are connected
through a reset signal cable, the master output pin and
the slave input pin are connected through an output
signal cable, and the master input pin and the slave
output pin are connected through an input signal cable;

the slave input pin of the SPI Flash is configured to receiver
a reset instruction sent by the processor through the
output signal cable; the logic controller is configured to
perform reset processing in response to the reset instruc-
tion, wherein the reset processing comprises interrupt-
ing a current operation, recording interruption state
information in the reset register when the current opera-
tion is interrupted, and setting a current state to a state of
responding to a read instruction of the processor; and

the SPI master controller is configured to control the mas-
ter output pin to send a read instruction to the SPI Flash
through the output signal cable, after a reset operation of
the processor is completed; the master input pin is con-
figured to receive the interruption state information in
the reset register sent by the SPI Flash according to the
read instruction, wherein the interruption state informa-
tion is sent by the SPI Flash through the input signal
cable; and the processor is configured to determine
according to the interruption state information, whether
the interrupted current operation in the SPI Flash needs
to be continued, and if yes, send an instruction of con-
tinuing the interrupted current operation to the SPI Flash
through the output signal cable.

7. The network device according to claim 6, wherein if
current operation is an erase operation, the SPI Flash is con-
figured to record erase interruption state information of the
erase operation in the reset register.

8. The network device according to claim 6, wherein the
SPI Flash further comprises a data buffer; if the current opera-
tion is a programming operation, the SPI Flash is configured
to record programming interruption state information of the
programming operation in the reset register, and stores pro-
gramming data corresponding to the programming operation
in the data buffer.
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9. The network device according to claim 7, wherein if the
current operation is an erase operation, the processor is con-
figured to send an erase instruction of continuing the inter-
rupted erase operation to the SPI Flash, wherein the erase
instruction carries an address to be erased and a sector to be
erased that are obtained from the interruption state informa-
tion.

10. The network device according to claim 8, wherein if the
current operation is a programming operation, the processor
is configured to send a programming instruction of continu-
ing the interrupted programming operation to the SPI Flash,
wherein the programming instruction carries an address to be
programmed that is obtained from the interruption state infor-
mation and operation data failing to be programmed that is
obtained from the data buffer.
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